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我们以中国多金属结核合同区内[COMRA (China)]的 A 站点（7°33'46" 
N，153°52'19" W），以及邻近的太平洋中部参照点 MP 站点（10°35'06" N，
177°42'20"W ）为研究对象，利用系统发育学分析方法和多种分子生物学技
术，对各站点的深海沉积物样品中的微生物多样性进行了调查和比较。通过
提取 A站点和 MP 站点深海沉积物样品中的总 DNA，构建了这些环境样品中细
菌和古菌的 16S rRNA 基因文库，对文库中的 16S rRNA 基因进行了 RFLP 分析、
序列测定和系统发育学分析。结果表明：在 A 站点细菌群落中，最多的菌群
是 Gammaproteobacteria。其中， Shewanella 细菌在 Gammaproteobacteria
亚群中最多，该种群可能与 Fe (Ⅲ)和 Mn (Ⅳ) 还原相关。还检测到了绿色













参照点 MP 站点的细菌群落结构组成和 A 站点类似，但是在 MP 站点并未发现
新菌群和未知菌群 OP3；在 A站点和 MP 站点监测到的古菌都属于 Group I 类
群（Crenarchaeotal Nonthermophilic Marine Group I）。在此基础上构建
了 A站点和 MP 站点深海沉积物中细菌和古菌群落的系统进化树，阐述了两个
站点深海沉积物中细菌和古菌群落的种群结构及其相互间的进化关系。  
本研究中还构建了多金属结核合同区 ES0303 站点（8°21'11" N，
145°24'09"W）深海沉积物样品中微生物群落宏基因组 cosmid 文库，获得了




菌 16S rRNA 基因文库；采用 RFLP 和 DGGE 两种方法对各个 16S rDNA 克隆子
库进行了分析，获得了 ES0303 站点深海沉积物样品及其基因组大分子库的微
生物多样性信息。分析结果表明这些发现的菌群和数据库中最匹配序列同源
性都较低，绝大部分都在 90％以下（74－89％），说明在 ES0303 cosmid 宏
基因组文库中确实包含了类群较为丰富的微生物，而且这些细菌应该都是一
些尚未获得培养和鉴定的新类群/种菌株，其分类地位尚未确定。在 ES0303 
cosmid 大分子库中和 ES0303 站点沉积物样品中都监测到的、可能的共有菌
株类群包括 Proteobacteria（Gamma 亚群和 Delta 亚群）、Gemmatimonadetes、
Planctomycetes 以及部分新的未知菌群，在 ES0303 cosmid 大分子库中还监
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The Pacific nodule province covers about 4.5 million km2 in the eastern 
tropical Pacific with abundance of polymetallic nodules. One of the key 
responsibilities of the International Seabed Authority is to organize and control 
activities in the nodule area, with a view to administering its resources and 
ensuring that the marine environment is protected from man-made disturbance. 
Microbes are believed to play large roles in the metal cycling in many 
environments, but the microbial community in the Pacific nodule province has 
never been studied. In respect of the protection and preservation of the marine 
environment and demonstration the roles of microbes in the nodule areas, 
biodiversity and species geographic range in this province should be known. 
 Phylogenetic studies based on 16S rRNA gene sequence analysis were used 
to study the microbial populations in the deep-sea sediment of Pacific nodule 
province A core (7°33'46" N，153°52'19" W) and its neighbor MP core (10°35'06" 
N，177°42'20"W). Bacterial 16S rRNA gene sequence analysis demonstrated that 
Proteobacteria division mainly of Gamma subgroup dominated the microbial 













Shewanella species which were known as Fe (Ⅲ)，Mn (Ⅳ) reducing bacteria were 
found prevalent. Besides Proteobacteria, Green nonsulfur bacteria, the candidate 
subdivision OP3, Cytophaga-Flexibacter-Bacteroides (CFB) bacteria and novel 
unidentified strains were also detected. MP core had similar community structure 
with A core. But new unidentified strains which might be environmental specific 
and the candidate subdivision OP3 were only detected in A core. Archaeal 16S 
rDNA sequence analysis and hybridization results showed that all detected 
Archaea in these two stations belonged to Crenarchaeotal Nonthermophilic Marine 
Group I. 
A metagenomic cosmid library containing about 3500 clones with an average 
inserted DNA fragment above 35kbp was constructed using the deep-sea sediment 
sample collected from another nodule province ES0303 core (8°21'11" N，
145°24'09"W) to obtain more information about the microbial assemblages. 
Molecular phylogenetic analysis based on 16S rRNA gene showed that most of the 
detected microbes consisted in the ES0303 metagenomic cosmid library might 
belong to novel candidated groups or species because of the quite low similarity 
value (about 74－89％) with the match sequences in databases. It indicated that 
the ES0303 metagenomic library contained abundant unknown microbial 
resources. Based on the phylogenetic analysis result, the possible groups of 
Gammaproteobacteria, Deltaproteobacteria, Gemmatimonadetes, Planctomycetes 
and some unclassified groups were all detected in both ES0303 deep-sea sediment 
sample and ES0303 metagenomic cosmid library. The Chloroflexi group was only 
detected in ES0303 metagenomic cosmid library. And the Actinobacteria, 
Alphaproteobacteria, Nitrospirae group were found only in ES0303 deep-sea 
sediment sample. One lipolytic clone was found in ES0303 metagenomic cosmid 













galactosidase, protease and Mn oxidase using the different screening plates. PCR 
and hybridization methods were performed to screen the functional genes, 
including pressure regulation related genes, EPA gene clusters, chitinase gene, Mn 
reduced and oxidative related genes, methane reduced and oxidative related genes 
and alkane monooxygenase related genes. Two cosmid clones were proved to 
contain quite different alkane monooxygenase related genes. The endocellular and 
extrocellular crude extraction of all the cosmid clones were extracted to screen out 
the biological active matter of antimicrobial antibiotic and anticancer antibiotic. A 
lot of clones, which were proved to produce the antimicrobial antibiotic and 
anticancer antibiotic, were found. Further studies should be continued to obtain 
more information from the cosmid library. 
 Our study is the first study of microbial diversities of nodule province. Our 
results could be served as one of the bio-monitors for the future potential 
perturbing by commercial mining and provide the possible insights into the 
geochemical cycle of matter. The cultured-independent metagenomic library 
construction method provides a way for the study of uncultured microorganisms, 
such as the new metabolic pathways and new bioactive compounds synthesis. In 
our study, the ES0303 metagenomic cosmid library contain at least 117Mbp of the 
genomic resource of deep-sea microbes, most of which have been proved to be 
uncultured and unidentified novel species, and provide abundance resource for 
subsequent further research. More stirring results might be obtained from the 
ES0303 metagenomic library along with further studies.  
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